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Abstract
Although antioxidant nutrients and oxidative DNA damage have been associated with
carcinogenesis, few studies have investigated the factors that influence antioxidant intake and
oxidative DNA damage in racially diverse populations. Demographic, behavioral, and diet-related
psychosocial correlates of plasma antioxidant (carotenoids, vitamin C, and vitamin E) concentrations
and oxidative DNA damage were examined using data from a cross-sectional study of 147 generally
healthy, non-smoking African American and White adults in North Carolina, age 20 to 45 years. All
participants completed self-administered demographic, diet, and health questionnaires and provided
semi-fasting (≥ 6 hours) blood samples. Multivariate regression analyses were computed separately
for each race to determine associations between the potential correlates with plasma antioxidant
concentrations and oxidative DNA damage, separately. Our findings suggest appreciable differences
by race. Only a few factors (age, supplement use, and several psychosocial factors) were associated
with antioxidant concentrations in African Americans, whereas these and additional factors,
including physical activity, waist circumference, and passive smoke exposure, were associated with
antioxidant concentrations in Whites. For oxidative DNA damage, passive smoke exposure was
significantly associated with oxidative DNA damage in African Americans, and age and alcohol
were significant in Whites. In addition, the regression models generally explained more of the
variance in plasma antioxidant concentrations and oxidative DNA damage in Whites than in African
Americans. Considering the salient correlates differed by race, this work has important implications
for the design and implementation of future research studies investigating antioxidant nutrients and/
or oxidative stress, especially those in racially diverse populations.
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1. Introduction
There is considerable interest in the roles of antioxidant nutrients and oxidative DNA damage
in carcinogenesis. Antioxidants are substances within many foods that decrease the adverse
effects of reactive oxygen species (ROS) on normal physiological functions [1]. High ROS
levels can lead to oxidative stress, in which the imbalance of radical-generating agent
concentrations exceeds the body’s defense mechanisms [2,3]. Excess oxidative stress can lead
to oxidative damage of DNA, which is thought to be a significant contributor to the age-related
development of cancer [4–6]. Although most observational studies provide support for a
protective association between high dietary intakes and/or supplemental doses of antioxidant
vitamins with cancer risk [7], two randomized trials found elevated lung cancer risk with high-
dose supplementation in high-risk populations [8,9].
Given the associations of antioxidants and oxidative DNA damage with cancer, identifying
factors that may influence these levels is important for several reasons. First, it will provide
information on key factors that need to be included in the design of research studies and identify
potential confounders that are necessary for appropriate statistical analyses and interpretation
of study results. Second, this information may identify mediating variables for cancer
prevention initiatives. Studies that have investigated factors related to antioxidant and oxidative
DNA damage levels have most often focused on demographic characteristics, such as age and
gender, or behavioral factors, such as smoking, diet, and alcohol use [10–14]. Considering that
fruit and vegetable intake is a strong determinant of blood antioxidant concentrations [16], it
is critical that psychosocial factors also be examined as they have been found to explain a
moderate amount of variation in fruit and vegetable consumption [17].
There is strong evidence that antioxidant and oxidative DNA damage levels differ between
African Americans and Whites. Previous studies have shown lower serum concentrations of
most antioxidants [18–21] and also lower oxidative DNA damage levels [21–23] in African
Americans than Whites. Moreover, African Americans are at disproportionately higher risk
for many oxidative stress-related medical conditions, such as cancer [24]. To date,
investigations of the various participant characteristics that influence antioxidant status and
oxidative DNA damage have been most often conducted in largely White populations;
however, further investigation of these issues is warranted, particularly in racially diverse
populations.
This study examined potential racial differences in demographic, behavioral, and diet-related
psychosocial correlates of plasma carotenoid, vitamin C, and vitamin E concentrations and
oxidative DNA damage in a sample of healthy African American and White adults. In a
previous study, we found that African Americans had lower plasma concentrations of
antioxidant nutrients and also had lower oxidative DNA damage than White adults after
adjustment for known risk factors [21]. However, we did not explore the factors contributing
to the each of the levels observed separately by race. Considering the differing antioxidant
concentrations and oxidative DNA damage levels by race, identification of factors has
important implications for the design and implementation of research studies investigating
antioxidant nutrients and/or oxidative stress.
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2. Methods and materials
2.1. Study population
Data are from the DIet, Supplements, and Health (DISH) Study, which enrolled 168 generally
healthy African American and White adults (approximately equal by race and gender) from
the Research Triangle Area of North Carolina between March and December 2005. Details of
this study have been published elsewhere [21]. Briefly, eligible participants were recruited via
flyers displayed in public venues and were 20 to 45 years of age, non-smokers, fluent in written
and spoken English, and had no personal history of cancer, diabetes, heart disease, or
Alzheimer’s disease. Because obesity is associated with oxidative stress, participants with a
body mass index (BMI) ≥ 30 were ineligible. Data were excluded for 8 participants with
measured BMIs ≥ 30 and 9 participants with levels of cotinine, a metabolite of nicotine, which
were consistent with active smoking (≥ 15 ng/mL); 147 participants remained (70 African
American, 77 White). This study was approved by the University of North Carolina (UNC)’s
Institutional Review Board and written informed consent was obtained from all participants.
2.2. Data collection
Participants had height, weight, and waist circumference measured and provided semi-fasting
(≥ 6 hours) blood samples at the UNC’s General Clinical Research Center. At home,
participants completed a 12-page demographic, health, and antioxidant questionnaire, which
was adapted from previous research [25–27] and contained questions about physical activity,
attitudes and beliefs regarding diet, smoking, alcohol use, demographics, and supplement use.
Blood samples were analyzed for plasma antioxidant nutrients, cholesterol, oxidative DNA
damage, hemoglobin A1c (to confirm self-reported absence of diabetes), and serum cotinine
(to validate self-reported smoking status). Although both self-reported dietary intakes and
plasma concentrations were available, plasma concentrations were used in these analyses to
obviate the limitations of self-reported data [28].
2.3. Demographic, Behavioral, and Psychosocial Characteristics
All demographic, behavioral, and psychosocial characteristics were assessed using information
from the demographic, health, and antioxidant questionnaire, including sex, age, education
(some college or less, college graduate, or advanced degree), and income (<$20,000; $20–
39,000; $40–79,000; $80,000+). BMI, calculated in kg/m2 using height and weight
measurements, was categorized as normal (18.5 to 24.9) and overweight (25.0 to 29.9) [29].
Three repeated waist circumference measurements were averaged and then tertiles were
computed separately by sex.
Usual physical activity was captured as frequency per week (<2, 3–4, 5+ times/week). A single
item question was used for usual alcohol consumption (none, <1/week, 1–6/week, 1–2/day, 2
+/day). Passive smoke exposure was assessed by asking whether anyone in the household
smokes now (yes/no). Supplement use was queried in a closed-ended format that quantified
frequency and dose of multivitamins and herbal supplements. Specifically, for multivitamin
use, participants selected from a list of common multivitamins or wrote in their brand if it was
not listed, and indicated the usual frequency of use (number of days per week). Next, they
reported whether they took any herbal or single nutrient supplements and if so, the frequency
and usual dose (amount per day). For these analyses, participants were categorized as “non-
users” and “users” of multivitamin and herbal supplements (treated separately), if they reported
any use in the past month.
Participants were asked whether they believe a diet and cancer relationship exists, and if so,
whether the relationship is strong, moderate, or weak; whether they believe antioxidants are
good for health; how many servings of fruits and vegetables one should eat each day for good
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health 5+, 3–4, 1–2, not sure/don’t know); how important it is for them personally to eat a diet
high in fruits and vegetables (very, somewhat, or not important); and self-efficacy, which was
assessed as respondents’ confidence (very, somewhat, or not confident) in their ability to eat
more fruits and vegetables. Participants were also asked whether they felt they could afford
healthy foods, such as fruits and vegetables (yes, no, sometimes).
2.4. Biological Samples
Semi-fasting (≥ 6 hours) blood samples that were protected from heat and light were analyzed
for plasma concentrations of carotenoids, tocopherols, and vitamin C using high performance
liquid chromatography (HPLC) with multiwavelength photodiode-array absorbance detection
by Craft Technologies Inc. (Wilson, NC) [30]. The aliquot of plasma designated for ascorbic
acid assessment was preserved with a 6% weight/volume metaphosphoric acid (MPA) solution
added in 1:4 plasma to MPA ratio to stabilize vitamin C. Plasma cholesterol was measured by
enzymatic/colorimetric analyses using adaptations of commercially available kits Kit No.
401-25P, Sigma-Aldrich, St. Louis, MO). Multiple levels of quality control samples were
included and 10% blinded duplicates were included in each batch. All samples were stored at
−80°C and analyzed within one year, well within guidelines for storage stability [31].
Oxidative DNA damage was assessed using the alkaline comet assay, a widely used method
for measuring DNA strand breaks at the level of a single cell [32,33]. The comet assay used
here was a slightly modified version in which formamidopyrimidine DNA glycosylase (FPG)
(provided by Dr. A.R. Collins, Oslo, Norway) was added to convert oxidized purines into strand
breaks [34]. Peripheral whole blood lymphocytes were washed in PBS, counted using a
hemacytometer, and cryopreserved in 1 ml RPMI-1640 + 15% BSA+ 10% DMSO. All samples
were processed within 2 hours of collection and stored at –80°C until assays were performed,
as recommended by the European Standards Committee on Oxidative DNA Damage
(ESCODD) [34]. Comet tail length (the distance of DNA migration from the body of the nuclear
core) was visualized by using a fluorescence microscope and SCION IMAGE software [35].
The comet tail moment (defined as the integrated density in the comet tail multiplied by the
distance from the center of the nucleus to the center of mass of the tail) was calculated by using
the NIHIMAGEANALYSISMACRO language software [35]. Multiple levels of quality
control samples (e.g., 10% blinded duplicate samples) were included in each batch and all
assays were performed by the University of North Carolina Clinical Nutrition Research Unit.
2.5. Statistical analysis
Data analyses were performed using Stata (version SE 8.2, STATACorp, College Station, TX).
Descriptive statistics were calculated for all variables; missing data were excluded from
analyses. For each study population characteristic, chi-square tests were used to test for equality
by race. Mean plasma antioxidant nutrients concentrations and oxidative DNA damage levels
were reported separately by race for each factor and potential racial differences were evaluated
using analysis of variance and tests for linear trend, where appropriate. Log transformations
were applied to the antioxidant and oxidative DNA damage right-skewed distributions to help
meet normality assumptions. Plasma cholesterol was included in all analyses evaluating fat-
soluble antioxidants, as it affects bioavailability [16]. Forward stepwise regression analyses,
with a variable inclusion criterion of 0.05, were computed separately for each race to determine
associations between the demographic, behavioral, and diet-related psychosocial correlates
with plasma antioxidant concentrations [36]. Because there were fewer relevant demographic
and behavioral correlates suggested in the literature, multiple linear regression models were
used instead of stepwise regressions to examine these correlates with oxidative DNA damage
[36]. Statistical tests were two-sided and p values ≤0.05 identified statistically significant
associations.
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The distributions of demographic and lifestyle characteristics, stratified by race (n=147) are
given in Table 1. The mean age of African American participants was 30.6 years (8.0 SD) and
56% were female; in comparison, the mean age for Whites was 32.4 years (7.8 SD) and 53%
were female. African Americans had statistically significantly lower formal educational levels,
physical activity, and alcohol consumption than Whites and were also more likely to be
overweight.
Table 2 gives the mean plasma antioxidant concentrations and oxidative DNA damage levels
for each of the demographic correlates examined. In general, age was positively associated
with plasma concentrations of antioxidants in Whites, but not African Americans. A healthy
BMI (<25 kg/m2) tended to be associated with higher concentrations of most antioxidants, with
statistically significant associations for vitamin C in African Americans and lutein+zeaxanthin
in Whites. Waist circumference was positively associated with vitamin E, yet inversely
associated with vitamin C. Participants who reported higher incomes or education levels
generally had higher antioxidants concentrations. There was a significant positive association
for oxidative DNA damage with waist circumference in African Americans.
Mean plasma antioxidant concentrations and oxidative DNA damage levels for the behavioral
correlates are presented in Table 3. Physical activity was generally positively associated with
plasma antioxidant concentrations, with statistically significant associations for β-carotene and
lutein+zeaxanthin in Whites. All antioxidant plasma concentrations, except lycopene, were
higher in multivitamin and herbal supplement users of both races. “Living with a smoker” was
associated with lower oxidative DNA damage in African Americans (p=0.01), whereas alcohol
consumption was significantly inversely associated with oxidative DNA damage in Whites.
Mean plasma antioxidant concentrations for each psychosocial correlate are presented in Table
4. Those who believe there is a “strong” relationship between diet and cancer risk had higher
concentrations of most antioxidants with statistically significant associations seen for β-
carotene and lutein+zeaxanthin in African Americans. Similarly, those who believe
antioxidants are good for health generally had higher antioxidant concentrations. Those who
had knowledge of FV recommendations had statistically significant higher lutein+zeaxanthin
(both races) and vitamin E concentrations (Whites). The importance of a diet high in FV was
positively associated with vitamin E concentrations in both races. Among Whites, those able
to afford healthy foods had significant higher vitamin E and lutein+zeaxanthin concentrations.
Table 5 gives the results from the stepwise regression analyses (inclusion criteria ≤ 0.05)
examining demographic, behavioral, and psychosocial correlates with antioxidant plasma
concentrations, stratified by race. Vitamin C concentrations were approximately 30% higher
in herbal supplement users of both races compared non-users, as well as African Americans
who believed antioxidants were good for health. Age, multivitamin use, belief in the
importance of a diet high in fruits and vegetables, and cholesterol accounted for 47% of
variance in vitamin E among Whites, whereas 25% of variance in African Americans was
explained by belief in the importance of a diet high in fruits and vegetables and cholesterol
only. Whites who were at least 29 years of age, participated in physical activity 3x/week or
more, and did not live with a smoker had approximately 50% higher plasma β-carotene
concentrations than those who did not (R2=0.44). For lutein+zeaxanthin, the final model
included cholesterol and belief in the diet and cancer link (R2=0.18) in African Americans;
and cholesterol, herbal supplement use, and belief in the importance of a diet high in fruits and
vegetables in Whites (R2=0.21). Age was inversely associated with plasma lycopene
concentrations in African Americans; cholesterol, waist circumference, and belief in the diet
and cancer link were significantly correlated with lycopene in Whites. Plasma cholesterol was
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forced into all models for fat-soluble nutrients, and explained 25% and 21% of the variability
in Vitamin E in African Americans and Whites, respectively, about 10% for lycopene (both
races), and < 5% for β-carotene and lutein+zeaxanthin in both races (data not shown).
Regression analyses examining variables that have been associated with oxidative DNA
damage in the published literature are given in Table 6. These demographic and behavioral
correlates explained 19% of variation in oxidative DNA damage in African Americans and
27% in Whites. For African Americans, passive smoke exposure was statistically significantly
positively associated with oxidative DNA damage; those who lived with a smoker had 19%
higher oxidative DNA damage levels than those with who did not. In Whites, oxidative DNA
damage was significantly associated with age 38–45 years (15% higher than age 20–28 years)
and consumption of ≥ 1 alcoholic drink per week (approximately 25% lower than non-
drinkers).
4. Discussion
In this cross-sectional study of healthy African American and White adults in North Carolina,
we examined demographic and behavioral correlates of plasma antioxidant concentrations and
oxidative DNA damage. Our findings suggest appreciable differences in the salient correlates
for both antioxidants and oxidative DNA damage by race. Furthermore, the regression models
generally explained more of the variance in plasma antioxidant concentrations and oxidative
DNA damage in Whites than in African Americans.
4.1 Demographic correlates and antioxidant concentrations
Generally, older age is positively associated with antioxidant concentrations [10,14]; however
age was inversely associated with plasma lycopene in African Americans in the regression
analysis. This inverse association may be an anomaly in this sample; however, it supports the
need to examine potential confounders separately by race. Income was significantly positively
correlated with concentrations of several antioxidants, which is likely due to a difference in
fruit and vegetable intake, as national survey data indicate that intake is lower for those with
lower incomes [37]. Although gender was not associated with any of the antioxidants in the
stepwise regression models, there were statistically significantly higher mean vitamin C and
lycopene concentrations in White men. There were not obvious trends by gender for vitamins
C, E, and β-carotene, but it appeared that lutein+ zeaxanthin may be higher in women, whereas
lycopene was higher in men of both races. Gender has been shown to be an important influence
in serum antioxidants [10–12], as well intake of fruits and vegetables, which are naturally high
in antioxidants [7,16].
Waist circumference was positively associated with lycopene and vitamin E, yet inversely
associated with lutein+zeaxanthin and vitamin C. Similar findings were reported in a cross-
sectional Swedish study in which waist circumference was positively associated with vitamin
E, but inversely associated with β-carotene concentrations [38]. Two explanations were offered
for this inverse association: 1) since β-carotene is stored in fat tissue, those with excess tissue
would store more β-carotene and thus, have lower circulating plasma levels, or 2) obese persons
may consume fewer FV, which are antioxidant-rich [38]. Given that those with a self-reported
BMI >30 kg/m2 were ineligible, the relationships seen here for waist circumference are
especially notable and would likely be even more striking in samples with a wider range of
anthropometric values. Although BMI was not found to affect antioxidant concentrations here,
it is important to note that other studies have found lower antioxidant concentrations in obese
participants [10,14].
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4.2 Behavioral correlates and antioxidant concentrations
Physical activity frequency was associated with higher β-carotene concentrations in Whites,
which is consistent with previous work that found higher serum antioxidant levels of
carotenoids in those who were physically active in the past month using data from the National
Health and Nutrition Examination Survey (NHANES) III, a cross-sectional, nationally-
representative survey of adults 17 years and older [15]. Serum β-carotene was 53% lower for
those living with a smoker in Whites. One might have expected a minimal effect of smoking
considering that all participants were nonsmokers and only 6% lived with smokers; however
this association supports other studies that have indicated smoking strongly influences
antioxidant concentrations [10,16,38].
Plasma concentrations were consistently higher for all antioxidants, except lycopene, in
multivitamin users compared to non-users. Vitamin E concentrations were 17% higher among
White multivitamin users compared to non-users, which reflects the large contributions
supplements make to total vitamin and mineral intakes [39]. It is somewhat surprising that
there was not a similar association in African Americans, but this is likely due to the lower use
of supplements in African Americans seen here (34% of African Americans vs. 50% of Whites
reported taking supplements). Our findings are supported by results from the Multiethnic
Cohort Study in which only 43% of African American participants reported supplement use
compared to 57% of Whites [40]. When we examined the dietary supplement use patterns
further by race, we found higher serum vitamin E levels in those who reported supplement use
compared to those who did not for both races, as expected. However, there were far fewer
African Americans reporting supplemental vitamin E use. For those reporting dietary
supplement use, the frequency of use did not differ by race (45% of supplement-users of each
race reported daily use). Overall trends were similar for multivitamin and herbal supplement
users; vitamin C concentrations were approximately 30% higher in herbal supplement users
of both races, which is not unexpected as many herbal supplements also contain vitamins and
minerals. The most commonly reported supplements in this sample were ginseng, which
naturally contains vitamin C [41], and glucosamine/chondritin, which can be packaged with
vitamin C.
4.3 Diet-related psychosocial correlates and antioxidant concentrations
The most salient psychosocial factors based on the regression analyses appeared to be: belief
in the link between diet and cancer, belief in the importance of a diet high in FV, and belief
that antioxidants are good for health. These findings are in agreement with studies that have
found that the individuals’ knowledge, attitudes, and beliefs, such as believing in a diet and
disease association, have statistically significantly higher fruit and/or vegetable intakes [42,
43]. Consistent with ideas from the Theory of Planned Behavior, those who value a behavior,
such as healthy eating, are more likely to engage in that behavior [44]. Considering fruits and
vegetables are good sources of many antioxidants, it logically follows the belief that a diet high
in fruits and vegetables is important would be associated with higher blood antioxidant levels,
as evident here. Serum vitamin E was about 10% higher in those who believed a diet high in
fruits and vegetables was important for both races; interestingly, fruits and vegetables are better
sources of the other antioxidants examined here. Perhaps that accounts for why this factor
explains a greater amount of lutein +zeaxanthin (β coef=0.259) than vitamin E. In African
Americans, belief that antioxidants are good for health was associated with statistically
significant higher vitamin C in African Americans but not Whites, probably because there was
little variation among Whites as most (87%) shared this belief. Surprisingly, self-efficacy to
eat a diet high in FV was unrelated to serum antioxidants here. However, this is likely due to
the small number of participants in this healthy population who reported low self-efficacy,
defined as the extent to which one believes s/he can successfully perform a given behavior,
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since self-efficacy has consistently been shown to positively influence healthy dietary behavior
[17,42,43].
4.4 Demographic and behavioral correlates with oxidative DNA damage
Living with a smoker was significantly associated with oxidative DNA damage in African
Americans, as were age and alcohol intake in Whites. Each model explained approximately
20% of the variance, suggesting there are salient factors that were either not included or
adequately captured in these analyses. Our results in African Americans are in agreement with
other studies showing that smoking is associated with elevated oxidative DNA damage levels
[45,46]. Since our sample was restricted to non-smokers, we used whether they lived with a
smoker as a proxy for passive smoke exposure. Interestingly, when mean oxidative DNA
damage was compared by passive smoke exposure without adjusting for any covariates,
damage was statistically significantly lower for African Americans living with a smoker.
However, these results were confounded by age as all but one person who reported living with
a smoker was in the youngest age category.
In Whites, those who reported consuming one or more drink per week had lower oxidative
DNA damage than those who reported never consuming alcohol. A similar, although non-
statistically significant, pattern was also reported in a study comparing oxidative stress
measured as lipid peroxidation in healthy adults 19–78 years [47]. Heavier drinking has been
associated with increased oxidative stress [48]; however, less than 1% of our sample reported
consuming 2 or more drinks per day and thus, was not a concern here. Age was also associated
with oxidative DNA damage in Whites, although the relationship was not linear, as the middle
category of age (29 to 37 years) had the lowest oxidative DNA damage. It is possible that this
sample was too young to see the effects of aging, as differences by age have usually been seen
in persons over age 60 [11,49]. It is notable that the significant correlates of oxidative DNA
damage we identified were not similar for African Americans and Whites, which emphasizes
the importance of examining correlates of oxidative DNA damage separately by race.
4.5 Strengths, Limitations, and Conclusion
Our study has several strengths. The survey instrument was adapted from questionnaires that
have been used in other studies [25–27]. Plasma concentrations of antioxidant nutrients were
assessed using biomarkers, which are objective measures unaffected by many of the biases
associated with self-reported dietary intake [28], and oxidative DNA damage was measured
using a modified comet assay with FPG, which is considered to be an optimal measure for
oxidative stress [50]. Finally, it is among the first to examine the correlates of plasma
antioxidant concentrations and oxidative DNA damage in a sample with an adequate
representation of African Americans.
We also acknowledge some limitations. First, self-reported data are subject to both random
and systematic bias [16]. Second, the fact that our study population consisted of generally
healthy volunteers may limit generalizability. Furthermore, the exclusion of current/former
smoking, obese, older, or chronically-ill participants precluded our ability to evaluate these
likely correlates of antioxidant concentrations and oxidative DNA damage. Third, the limited
sample size may obscure some of the associations examined, especially for those variables
with multiple responses stratified by race. Fourth, some measures designed to capture complex
behaviors, e.g., physical activity, were measured using one or two self-reported items. Fifth,
the psychosocial factors we examined are not a complete sampling of the possible psychosocial
variables that could be studied in this context. Last, due to the cross-sectional nature of this
study, no inferences can be made regarding causality.
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In summary, we found that significant correlates of antioxidant concentrations and oxidative
DNA damage differ for African Americans and Whites. Therefore, it is crucial to measure
these items in future, larger studies so that potential important racial differences can be
examined. Generally, the regression models explained more of the variance in plasma
antioxidant concentrations and oxidative DNA damage in Whites than in African Americans,
which may reflect the lack of existing information from studies with racially diverse
populations. These results generally confirm other studies suggesting that demographic,
behavioral, and psychosocial correlates influence plasma antioxidant concentrations. Age,
alcohol intake, and smoking (passive and active exposure) should be examined in all
investigations of oxidative DNA damage. Additional studies using similar methods but with
larger demographically-diverse samples with wide variability in salient variables, such as age,
race, BMI, and smoking exposure, are needed so that data can be stratified and analyzed with
adequate statistical power.
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Table 1







  Male 31 (44%) 36 (47%)
  Female 39 (56%) 41 (53%) 0.76
Age
  20–28 32 (47%) 26 (34%)
  29–37 19 (27%) 26 (34%)
  38–45 18 (26%) 25 (32%) 0.26
BMI
  Normal (18.5–24.9 kg/m2) 32 (46%) 58 (75%)
  Overweight (25.0– 29.9 kg/m2) 38 (54%) 19 (25%) <0.0001
Education
  Some College or less 28 (40%) 19 (25%)
  College graduate 30 (43%) 31 (40%)
  Advanced Degree 12 (17%) 27 (35%) 0.03
Income
  Less than $20,000 14 (22%) 14 (19%)
  $20,000–39,000 15 (23%) 17 (23%)
  $40,000–79,000 19 (29%) 26 (36%)
  $80,000 or more 17 (26%) 16 (22%) 0.85
Dietary Supplement Use
  None 45 (64%) 37 (48%)
  Multivitamin Only 15 (21%) 16 (21%)
  2 or More Supplements 10 (14%) 24 (31%) 0.08
Physical Activity
  Less than twice/week 40 (57%) 21 (27%)
  3–4 times per week 23 (33%) 27 (35%)
  5+ times per week 7 (10%) 29 (38%) <0.0001
Alcohol Consumption
  Never 29 (41%) 15 (19%)
  Less than 1 per week 22 (31%) 24 (31%)
  1–6 times per week 16 (23%) 31 (40%)
  1 or more per day 3 (4%) 7 (9%) 0.01
1
Numbers may not total 70 for African Americans and 77 for Whites due to rounding and missing data.
2
Overall p value for African Americans compared to Whites based on chi-square tests.
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